Estimated exposure
Because we were unable to directly measure exposure for each player, we developed estimates of exposure for players at each age group. The exposure estimates were developed to facilitate comparisons with existing work, because reporting injuries per 1000 player-hours has been the most commonly used convention in publications of rugby injury epidemiology [1] [2] [3] .
The estimates were generated from information about competition draws provided by NZR provincial union staff, and combined with data obtained from previous surveys of rugby player exposure and injuries in New Zealand community and schools rugby [4] [5] [6] . The following assumptions about exposure were made:
• Match exposure as a percentage of all rugby exposure ranged between 20% and 30% depending on age-group. • Players aged under 13 and over 30 typically have lower exposure to training than players in their teens and twenties. • Overall, players participated in approximately 2/3 of the match time available (because of substitutes and injuries). • Exposure at each age group represented the average over the study period.
We recognise that there is substantial inter-grade (and inter-player) variability in exposure. "Social" teams tend to spend relatively less time practicing, and often have fewer matches, than teams in more competitive grades. Depending on whether players are selected into representative (regional and/or national) teams, their exposure can be significantly greater than average; conversely, some players may only appear in a single match or training session, or part of a match or training session, in a given year. There is also a degree of exposure for people who play rugby on a casual basis, but do not register as players with a team. While these players probably account for only a small amount of the total exposure, their exclusion from the NZR player registration system means that the rates of injury presented below are higher than would be the case than if they were included. Details about exposure estimates by age group are provided in Table 1 . ACC claims do not require those completing the claim forms to specify whether the injury was sustained during training/practice or matches. Previous surveys of injuries among samples of rugby players in school and community level teams have indicated that the relative percentage of match injuries to training/practice injuries is typically in the range of 80-90%, [4, 7] whereas at professional level the percentage of match injuries is around 65% [8] . Following an examination of the proportion of injury claims lodged on each day of the week, and taking into account the previous studies, we have assumed that 75% of claims resulted from matches, and have reported estimates of what the match and training claim rates were on that basis. 
Results

Discussion
Because of the range of assumptions that were required to produce estimates of exposure, the results in Table 2 should be considered 'indicative', rather than 'definitive' of the injury rates per 1000 player hours of exposure to training and matches. Under the assumption that 75% of injuries occurred during matches, match and training claim rates are consistent with those reported in previous studies of injury rates among community-level rugby players, the different injury definitions used notwithstanding. For example, the estimated match injury rate for male [13] [14] [15] [16] [17] year olds in the current study was 27 injuries per 1000 player hours, which is essentially identical to the rate of 26.7 per 1000 player hours using an 'all injury' definition reported for youth players aged 12 to 18 derived from a meta-analysis [1] . Studies of youth players from Australia (players aged 10 to 17) and Ireland published subsequent to the metaanalysis reported rates of 24 injuries and 29 injuries per 1000 player match-hours respectively [9, 10] .
A meta-analysis of injury rates in male amateur rugby reported a pooled estimate of 46.8 (95% CI 34.4 to 59.2) match injuries per 1000 player hours [11] , which is somewhat higher than our match injury estimates for 18-20, 21-30 and 31-40 year old males of 37, 36 and 30 injuries per 1000 player hours respectively. The authors of the meta-analysis noted the low number of studies (six) available for metaanalysis, along with differences in study design, data collection and reporting methods as limitations; the total number of injuries used in the meta-analysis was 2340 [11] . One of the advantages of using the ACC system in our study was that the number of injuries available for analysis was greater than that published in all previous studies of community rugby combined (i.e. 349539 injuries for males aged 18 and over).
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